Development  of  Track  Work 


W.  0.  Lichtner 


907 


625.) 
L61 


ARMOUR 

INST.  OFTECH. LIB. 

CHICAGO- 


IHin.       ustitute 

ot  T<  hnology 

Libraries 


AT  81 

Lichtner,  0. 

Developement  of  track,  work 


J 

Cf  3    1— 

___ 


Of 

■ 

Havi 

ineerin;  . 


ILLINOIS  INSTITUTE  OF  TECHNOLOGY 
PAULV  GALVIN  LIBRARY 
35  WEST  33RD  STREET 
CHICAGO,  IL  60616 


(V  -  c? 


DEVELOPMENT  OF  TRACK  WOEK. 
(IMTROU 


The  object  of  this  thesis  is  to  shovr  purely 
the  development  of  track  wo]  y  because 

to  take  up  the  development  of  trac:  fall 

est  and  most  complete  ray  it  would  be  necessary  to 
write  3  necessitate  the 

of  the  use  arid  treat ement  of      .ties 
and  n  to  the  rail,  ay  Imp: 

merits,  -  t  of  railway  coaches,     .n- 

crease  '  which 

could  V:     ;  irated  and  finally  the  interlocking  sys 
tem  •  h.ich  in  itself  is 

perhaps  a  subject  even  too  great  to  "be  taken  up  full: 
in  •      b.  The  development  as  I  int  it 

up  is  to  first  take  up  the  rail  itself 
forms  a:     s  to  whi  eY 

were  finally  developed  to  our  mo 

they  are  today  cut*  "bent,  and  put  tor-  at 

the  trains  can  be  switched  from  track  to 

t  will. 

19509 


Ever  since  used  for  facili- 

evices 
raployed  to  get  th< 

s 

to 
which   they  Lly   cor 

decree   of  ci 

oal  from  the  mines 
more  than  a  mere 
lin< 
fur]  els  of 

1 
horses  T"ith  such   co  Ve 

dram  "by  one  horse  could  almost  led.      Ther- 

ft cross 
fie]      .      The   coal  districts  to  above 

aps  is  indi        t  sontrii 

. ch  led   to    + 
Lnery. 

The  date  c 
by  th<  s  occur  1600   and   1650, 

:    coal  distrid 

Scotland.     At  out   ie  ;on- 

s  is  ted  of  rails  sea:  ere  connec- 

ted "by  sills  or  cross  timbers  o<  material,    pinned  to- 


. 


ler  with  oaK  trenails*      ':'  ■    1700  was  the:* 

advance  on  the  or-x  einf  probably 

the  wear  ar  rails.      This  v 

use  of  an  additional 
could  be 

~in~  rail.      It  bee-  ice   to  res 

of  wrou^it  : 

road  on 

the    leve 

d  rails 
tersurj  .  nd, 

but  "'  a  later  date  is  somewhat  improved 

-^s.  avoid- 

*ers 
and  strap  r;  IH^?  on  the  Al 

.  . 


_ 

1 

JL 

SKetch 

I. 

•  t  iron  " ,_  used  or  tried  as  a 

material  for  rails  about  1740.   The  earliest  iron  used  ii 

action  was  oast  in  plates  3*  to  4'  long,  2"  tc      ie» 
and  l/2 "  to  3/4"  thick  and  were  dri. 


3. 

which  they  were  fastened  to  the  oaK  rails  -s  ^ere 

FpiKea"  on  top  of  the  wooden  sitting*  re  the  wear  was  the 

greatest.  Th  as  developed  into  the  railway  by  the  em- 

ployment of  casr  iron  flange  rails  to  replace       den  rails; 
the  continuous  flange  or  ledge  on  I  wheels 

or.  the  track.  These        of  railways  became  pretty  general  in 
mini]  ?.id  not  impress  the  j      as  "being  suitable 

for  general  traffic. 

The  use,  however,  of  car  an  improved 

method  of  traction  in  that  Ian  of  linking  together 

a  series  of  '    of  using  a  single  large  wagon.  | 

The  next  improvement  consisted  in  putting  I 

instead  of  ,  "by  which  r^re  t  was  af- 

forded. The  draught  sti  horses  for 

some  time  1  nvention  of  locomotives  and  heavier  roll-*  i 

ing  stock  new  designs  of  rails  -  suit  conditions. 

The  price  of  iron  played  also  a  great  factor  in  its  he-  \ 
ing  usefi  fc  "ice  was  mate-      'educed 

became  cheap  and  abundant,  it  at  length  becai  to 

use  it  in  the  construction  of  rails.  A  ?s  dear  at  the 

close  of  the  last  century  ny  atte       ~e  made  to 

devise  a  cast  i]        bhat  should  suit  the  traffic  of  the  En- 
glish tramroads.  Sketch  II  shows  one  of  the  first  cast  iron 
rails  which  was  laid  on  a  road  i:  in  1789.  The 

rail  was  fish-bellied  an        t  was  not  supported  by  a  chair, 
the  wood  or  atone  blocks  being  hewn  to  fit  the  end  of  the  rail. 
Hear  the  ends  the  rail  had  a  flat  projecting  base  in 


4. 
were  hol^R  for  the  bolts  which  fastened  them  to  the  wooden  clock 


I 

SKetch  II. 
Sketch  III  shows  a  so  called  cast  edge  rail  with  joint. 
This  re       used  about 
the  first  chairs  that  were  ever  adopted.     fr  ■   re- 

verse of  the  rail,  hav  s  throur-h  the  stem       of 

the  rail  at  eac;  "  were  laid  on  the  Larson  Main  Col- 

liery Road,  Nev  Castle  on  Tyne,  England,  and  were  at  firs 
ported  by  timber  but  final ly  by  stone  blocks. 


ketch  III. 

In  1802  Kir.  YJyatt  invented  v.' 
Hexi         1  which  is  shown  in  sfc       .   -  -s  rail  was  used 
on  the  railway  at  the  sIj  Lord  Pe        tate,  near 

Bangor,  No?-*      s.  The  general  shape  of  the  cross-section  of 

At  each  end  of  the  ralP      •  tail 
block  2"  long  was  cast  at  the  bottc  .  into  a 

chair,  which  had  previous"!"-  b«  a  bolt  to       iden 

or  stone  support. 


2 


.  p. 

Another  design  of  a  cast  .iron  rail  v.as  used  by  the 
Surrey  Ry.  in  1803  wha  the  Tram  rail,  shorn  in 

sketch  Tr.  As  can  he  seen  the  fiance  is  higher  in  the  middle 

a  nib  under  +  add  strength.  Thesi 

a  rectangular'  notch,  a  half  square,  in 

-  qpleted  by  one  sqiir        Iron  spike,  which  was  counter 
sunk. 


• 


. 
seperate  rails 
was  very  unsatisfacto  inventions  of 

differei  es 

rec  --.  of  re  society  of  Arti 

ry 
ingenious  in  construction  srid  wi  Lthout 

bolts  or  spikes.  Projeetin  '   ^e-e  cast  on 

the  bottom  points  where  the  stone  sup- 

ports e-jry1  unc       r?il,    the  joints  being  dovet  ch 

other,   These  rails  were  5"  '^  • 


Sketc^  vi, 


Another  design  which  was  invented                es 

the  losh  and  George  Stephen  ,   It  consisted  of  a  half  It 

joint  through  rhi  sec!  transversely  and 

join         le  together,  at  the  same  time  fast--5 
'  r. 

Again  retracing  a  part  steps  we  find  that  in  1784 

the  idea  of  having  of 
and  c         ■•-  Lord  Carlisle's  wrought  iron  rail 

ee  from  ars  of  wrought 

iron  rol  ?rs. 

time 
The  deve  the 

cast  iron  ron  raj  rs- 

vor  while 


L8S0  John  BirKenshaw  invemte-'  rail  as 

shown  in  sketch  VTII.  A  clai  -ions  reads 

"The  rex  to  reduce  friction,   The 

■   -•  clocks,  chairs*  rs. 

The  used  becai       si  the 

square  of  the  base  times         ,  Hence  this  wedge  form  of  rail 
posses;''  [ttal  to  its  square.  mhe 

joints  a  pin.  Birlcenshaw  shored  great  in 

rolls  by  which  these  rail:        irly  rolled  in 
lengths . 


7. 

In  IP.      rail  used  by  Stephenson  ras  rolled  in  15  ft, 
lengths  supported  every  3  ft,  per  yd.  This  rail 

resembles  +      t  iron  rail  shown  in  sketch  VIII"  except  that 
Ste.  did  not  have  the  lap  joint,  A  cross-s      of 

the  original  rail  laid  on  the  old  Porta    ,K.  on   the  ftllegha- 
nifts  in  1832  is  shorn  in  Sleet 

I 

These  r  Lil! 

l 

t.racl  'H*       I 

j 

Not  till  after  V.  attempted  in  Araer- 

ica.  "  .  projectors  h?  "being  a!  le 

to  call  into  their  service  a  train-  Lr.eers. 

Many  of  these  engineers  were  scien- 

tific societies  oi  xperienced  in  the  construction 

of  publj 

p„  6n  the  tre      s.  Men  t  tl 

capitalist  rere  n  money  for  the  proposed  m- 

pro'*  exception  of  I      the  rai 

using  steel  instead  of  iron  and  substitutin  od- 

en  cross  tie,  and  strengtl  ice  cheir  there  had  been 

no  great  change  in  the  El  brack  layir       e  last 

fifty  years. 


8. 

Many  of  the  c      gineers  who  were  called  in  the  servi 
of  the  American  R.R.  were  connected  with  the  army       i  : 
having  obtained  the  training  at  "      »int  the  only  .netitution 
in  the   ,  as  taught  during  the  first  quarter 

of  the  century.  In  many         se  cffi  Letailed  for  a 

number  of  y<       the  Board  of      ers  for  ents 

Railroads  at  e  built  having  curves  and  gra- 

dients whif.  as  few   cuts  or   fills 

ae,  and  these  cheap  roads  Trere  quickly  ex1 
rapidly       -  country,  with  a  view  to  co      the  navigable  cour- 

ces.  There  be  at  this  tine  the 

rails  i)  e  timb<  me 

of  the      lowever  ,  « 

Boston  which  did  not  adopt  t]  lied  to 

obtain  t     '  Ige  rai3 s 

The  direct  .  .   ent  their 

chief  engineer  Stephen  and  rdport  on  rail- 

roac.       .  He  r  the  Bir 

as  it. required  an  ex.       chair  to  hold  it         It  as  not 
adapted  to  our  country  whsre  metal  workers  are  scarce  and  iron  was 
dear.  Ke  ,  ase  to  the  T  rail,  dii 

chair.  He  also  desi:  -  headed  spi  ib- 

stanciilly  the  railroad  spike  3  base  of  the  rail 

which  he  first  propos<  r  ?:here  it  was  to  be  attach- 

ed to  the  ?      s  then  in  the  intervening  spaces.  Th       ' f- 
t.errardr  modified  so  that  txie  base  was  mac*         h,  3"  throu 
out1  He  succeeded  in  inter-         mber  of  parliament  and  pro- 
prietor of  a  large  iron  works  in  Eowlais,  Wales.  After  hav. 


rolls  made  -    needed  ; 

! 

ext 

ii 

js.  ■    :  . 

this  ro 


1  o  ca + 

1844 . 
the  Evans 
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Sketch  XIII   shows    the  .  the  Ph 

,    .  37.      The   : 

eons 
ice,   tout 

se  in  e; 

In    *l~:r-    f  - 

.  ailroads 
,    1R61  -    186R. 


ao 


-r^v 
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Th 

severe.: 

t.      Every 
■  .1  and  str; 

>d,  con- 
tii.-  ■    il 

. 
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: 

, 


■ 
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■ 

- 
- 
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A  section  o 
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- 

■ 

•  s  or 

i 

■ 
■ 

[    . 


. 


7    . 

- 


too  much  to   1 

:  p  it 


I 


!       ' 
II. 


Sketch  X 
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1  ch 
t    to    t*' 

on,    a  l. 

'     ■ 
'icture  ""here   t! 
ove^ 

,    e  t  c .  i 
ne c e  fl ue   to  cite r 5 

i  t  became 
. 
arms  of  the  IT 
. 
to   r 

,     After  ^  j~2  out. 

A  skt. 


16. 

Frog's  o  Colliery 

otion  of  the  L 

at  +he  theoretical  int  lece  of  so  shaped 

fety 

■ 

ted. 

*  -■ 

- 

i 
in  ' 
side  rods  t 
-in-  rails,   c  in 


17. 


- 

! 

in 

■  . 
I 

■ 

a  co. 

ed   to   -f' 


IB. 


shown,  i 


s>  - 


the  wing  rails 
eted 

On 

p.  &  Co., 

] 

- 

ulti 


I 

i  - 

:*.  steel 

:inf  of 
bourn     _  re- 

. 
] 
This  cislly  '  1f-  or 

, 
■ 

afety.      fhe  libe  of 

y, 

- 

.ty-five 
nt   less  -. 


Section  /}  -B 


Section  C-D 
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Sketch  2. '5  shows  one 

.  Joseph  wood  of  R(        .  .      the 
inventor.   This  fo: 
of  s:  rir.  ise. 

Pro;.  of  * 


-  1. 
These  long  i 

t 

ition. 
so  calle  cvi. 

The   single   :  -ail  fro 

spri 

rail   anc  i 

plate.      I    .  idea  is 

Lt.      The  one   s<  these 

".heel  t 

The  single  sj  -  .ot 

as  otj'eotionaMe  L       it  left. 
the  siding  " 
so  great  to  this  type  o 


OT 


Anc  ed 

re  was  +  -    ng 

rail  c: 

out 
poii 

5. 
Of 

Ker^ice.      One  ,st 

<ier  heels  is  a- 

■    is 
tljr,   "but   not   exclusiv  ed  rail 

spying  frogs. 

■ 
rirrid  fro£  esents  a  continuou 

■*  ■  eel  to   '  *   o? 

channel   after  tfca  .  )int  at 

the  outer  e  .      Its  life  i  to 

"be  at  leasl  '  a  rigid  frog.      Spring-rail  f~-ogs 

of  various  designs  have   to  a  large  extent    t 


-  divice 

tti-creeper  device,  a  holding- 
ail. 
Th  .  'or 

RO 

ned 

I 

.  trail  it,         jases 

:  off 
I  '  E  r': .  "r  of  te 

is  a  cast  iron  anchor  tloclc  bolt 

.... 

In 

sing  a  ]  it 

y   a 
dragging  in  use. 

sts 

to  a  volt  or  shouldered 

; s  of  a  lug  or 
plu:."       '  ret  of 

a  ho.        .  cuff  or  guide  "box  secured  to  t' 


erinits  sone  longitudinal  play  of  th 
no  appreciable  vertical  play, 

usually  rest  • 
tut  is  flared  out  over  a  length  of  at>ou+  8",  so  =~s  to 

3l  flange  to  pass  +he  poi       enteri 
out  cro-  This  sula- 

ted  t  guard  rail  opposite 

The  loo  ■  ually 

so  as  to  avoid  sharp  1 

wheels  and  prevent  sharp  '         ~es  fro.         Into  or 
mounting  it.  .  1  is 

closed  8  •         point  rail,  is  3-1/2  to  4  inches,  ' 
flare,  17  +       ;hes.   To  illimin 

el  or  ~roove 
t'  e  "-  allel  to  ' 

line,  outer 

flan  >rn  tre; 

To  av 
disturbance  to  track  and  to 

render  the  spa  n  is  in  case  of  "breaXage, 

sev<  ogs  have  been  brought  ou1 

j  or  to  tl 
opposit         rath,  or  tc  3  1, 

removing  it  from  the  line  of  stress.   In  the  "Eureka  Frog" 
see  sketch  XXVII,  the 

fixed  leg  in  the  throat  and  is  bolted  to  a  piece  of  reinforce- 
hich  breaks  this  joint  and  is  hi 


34. 


& 


- 

I 


IS 


<i 


.• 


Section /I- 3 


^ec.   I-)- 1  .J-f\. 


. 

?ail  is  outsid<  uge  line 

s  bent   so    as   to  pro^eot 
the  point  i  rail.     It 

-;:   is  held  up  to   the   point   piece 
reversely  f  rection  on  the   sho   t  >f  8 

pivoted  lever.  affects    i  red 

ing. 


The  Vaughan  F  sketch  XXIX,    is  quite  sir 

to  that   ju!  rlbed* 

no1"   Vent   so 
Bite   thj    point    of  tonrrue,      The   fil " 
carry  t  of  acci 

8   rib  fitti  il. 


aSrS 


A  coo'" 
special  design      ards,  ot  th 

of  which  carry  he       ":•  ,  t  ir.  vie-  '  ious 

moving  over  the  frog 
To  accomplish  thi: 

.  sKetoh  XXX,  in  whicli  gs, 

instead  of  being  r  Lng  con- 

nected in  the  usu?  L      :.      1 

ace  to 
maintain  an  open  flange-way  in  t 
in  the  unu'  closed..   J 

Prog  in 
the  closed  ^i7.  :  open, 

-■"ion  of  spring 
wing  rail  ^ol"1     ■       s  it  is 


The  double  sprj  e  at  ever; 

ck,see  sketch  XXXI. 


26. 

type  of  frog      ^s  of  si  uction, 

v?ith  L-creeping:  attachements  i 

r.tly  of  ex- 

pensive for       1  yard  service      .e  propiety  of  placing  at 
the  end  of  dou"       '  ,  tro  wain  1  rack^, 

s  to  tie 
automatic  ally  r         train  is  ce    .  ,r  questionable.  As  a 
mat  ail  fro^s  of  any  discription         '  ut 

little  in  yards.  The         no  doubt  ty  of 

usj  in  line       in  it 

trafic  to 
frog  led  steel  parts  to  ! 

pre  is  sually  \  \   rapid. 

"aned  st  ire  con- 

■  ion 
bein;  the  rail  around  it. 

! 


Se  1-A 


SK«tch  " 


27. 

Thus  fa p  the 

been  shorn  and  will  now  proceed  to  discuss       form! 

:  ••  1  on. 
■  types  of  switches  in  use  in  Enj  «re 

etch  XXXII^'-  T  off  to  a  point 

dicates 
poinl  it ting  the 

train  to  .  To  accomplish  this  ■■ 

+ed,  as  shorn  below. 

[I.b. 


On  account  of  the  slow  speee  of  the  trains,  .      .ot 
nece       t  first  to  have 

track,  tut  with  +,'.e  increase  i] 

f  ive  to  use  Lnt  on  both  ik, 

this 

*   •  forms  op  switches  used  in  / 

:  jht  to  keep  it      sit  ion, 
commonly  stub  ■ 

bwo  rails  of  each  tracl      iut 
squarely  off  at  the  toe  a       s  Itch  rails  a  s  to 

meet  the  fixed  er.  rails  of  eith     '  3ksquarely 

fo   end. 

,  especially  in  light  rail  work. 
It  is  c  .        'e  is  nothing  in  ;. 

'-rticularly  delicate.   The  stu"  sritch  is  sti 


in  main         lountain  roads,  t]  ■  -epted 

t  the  h<       ,:"  fal3 
tior.s  obstructs  the  o 
frequently  *        switches  •-.   "his 

point  or.  rhic] 
disputes  on  and  is  stiJ  ot 

■  in  trains  per  year  "        ess 
with  splil  stub  st       or   vice  versa. 

features  o^  the  stub  sritch  3  i  that 

they  are  no '  avy 

Sketch  XXXIII 


Head  /fed 


' 


Alt!    '  int  switch  was  i 

early  dry ,  still  i 

equippe         le- 
device  to  pre 
trailing  the  switch        set.  this 

kind  Switch,  .It 

consisted  of  s  'ail  bolted  to  the  jau       of  each 

moving  r^il  and  flared  to  cove 
incline  plain  bolte^  to  the  out 
arrai  ^e 

ht  on  ~>ne   side  of  the  track  by  - 
othe  inclined  t- 


moving  rai 

A  to  t)     of 

8  'ut  switch*  • 
fc,   due  to 

.    t  be   left  at   1  '  jh", 

to  the  expansion  and   ere 
Quoting    fro  I  ters 

Asp' 

i  in  six         -      ith   a  lo  to  "be 

tainped  every  f  -.+■ 

ih  trail  I  ch  is, 

howe"       ,  1  vie 

feature. 

.    b  : 
-. 

■b.   They  are  usually  c'0'  lo 
tie.c: 

ut  5'  for  a  se  j  curve 

degr>  ^e . 

t 
te  but 
ices  to  serve  * 

cost  il  d . 

■e  unlik 

.  -  s  co  n- 
:ted  of  ;"  pair      vable  raj  set 

to  *          ails. 

)ds,  so 


is  i  .  "  ]    ser- 

, 
,   Teve^M.  H.   ClscrKe,   t  Engin 

of  the  Illinois  Centra]      ,    .  .  ^m- 

oloyee  of  ''  distinctive  features   of   this  switch 

3  planned  in  sue] 
ier  so  as  tc 

crownin  top 

ox   the    stocK  rail 
1  just 

At  to   plane 

the  head  ent  -is 

■ 

• 
gins.      Froir  >int   th 

then  pined   str  ■  t   the  point  end.      To 

avoid  h> 

; 
l/4"   or   so  lov 
sloping  of  the    to]    Df   tl  Lnt  15  to  18 

inches   f  tn  rail 

shou3  as  the   st 

iole   load.      It 
is  also  customary  to  plane  01 

along  the  -  e? 

on  stock  rail.     T£is 

tits  the  full  thickness   of  t 


31. 

tp  the  end  of  t1  e  ;tronj 

er  constzmction  then  would  othei-wiei 


Sketch  XXXIV. 
jn  a  t  eing  tried  . 

•  )  a  taper  out  of  ordim       -  in- 
stead of  plant]      rail  do?  .  '=•>« 
of  the  planing  machina  is  to            skin  or  original  roll- 
ed surface  of  1                            f->°   *>•  tougher 

;er  able  to  >r'? 

of  E  ;-Ie(^ 

poiivt  switches  are  in  use  on 

In  ;hes  one  of  t  >r- 

tant  things  to  take  into 

On  each  tie,  at  least  as  far  bad  '  "bases 

of  the  point  and  stocl  ~ails 

rest  upon  iron    •"  -1  plates,  ki 
slidi  1  extend  undfir  both  point 

on  the  one  side,  and  under  both  point  rai: 

on  the  other  side.   A.  short  s3  >i»t 

rail  only  and  abut  tin  ~R 

not  satisfactory  unde  ic.   They  should  be  at  least 

ide  for  if  they  are  raade  narrow  they  frequently  s 
the  timber  Then  the  ties  become  old  and  li  oases  one  end 

of  the  plate  usually  dips  and  leave  itoek  rails 

unevenly  supported.   As  the  joir.i  rail  rests  upon  the  fl- 
of  the  stock  rail  the  plates  are  stepped  or  thickened  by  a  riser 


32. 
to  make  a  proper  bearing  f  •  each  rail  he  rails  at 

the  desirer      Lve  high 

If   the  trow  of  the  swit  Lis 

should  be  placed  in  advance       points.  These  guard  rails 
serve  to  Ke  >se  or  ^ed  wheeld 

'pen  point  when  they  approach  fr< 
rection  and  also  to  prof  set  the  points  ;ing 

brake  beams,   The  ends  of  aw.  is  should  be       as 

near  the  ends  of  tl      it  rails  as  111  permit, 

tal<  l  t  of  f.he  rail  creeping  and 

this  case  need  not  be  as  nar: 
rails  opposite  frogs.   Except  under 
short  guard  rails  less  than  1 

To  prevent  cars  from  '  Lng"  the 

switch  the  soc?     raughan  ±  Lch  con- 

sisted of  long  and  short  point  rails.   The  points  are  18  ft. 
long 

I  of  the      toint  rail  is  run  out  bluntly         rear  of 
the  point  end;  the  web  and  base  .nt  rail,  however, 

are  car        full  l«n   -    to  a  point         +  he  end  of 
tch  rail.   It  is  thus  clear  that  af- 

-^int  th<  po- 

sits end  of  the  same  axle  must  nee:  side 

of  the  short  point;  it  is  inpossible  for  a  pai  to 

take  both  sides  of  a,l  takes 

the  flanjerray  side  of  the  long  point  it  i  e  for 

the  flangeway  side  of  the  s!      int. 

With  the  points  in  any  position 


33. 
rails.  Should  the  short  point  byjiraisadjust: 

>ss  in  throwing  the  switch  remain  sli        n,  the 
wheel  fiances  cannot  get  beh  tting 

whe«l  ,  hehin^  the  long  poin  and  complete 

the  ■  3h . 

-  t!  '5  rails 

are  tapered  by  cutt  This 

of  course  is  a  point  A   to  overcome  this  objection 

the  Stewart  ps  A  nvented.  The  object  of  the  pat- 

ent switch  is  eafcening  of  the 

swit  attained  by  means  of  twisted:  switch  i" 


sec. /I -/I  s-£c.  &-B 

Itch  rails  are  cons true te 
e   ^eb  so  tl 
ouir  e  head  if  ill  t  at 

right     es,  while  the  degr<  s  towards  the 

heel  where  the  ra:  >n.  At  the  poi 

point,       i  A-A  the  switch  rail  is  raised  1 
of  sufficient  thickness  +o  allow  the  flange  of      lin  rail 
and  also  to  allow  the  head  of  the  s  .  ist 

the  web  of  the  main  rail  an      aning  away  a  very  small  por* 
tion  of  the  head,  o      rwitch  •"ail  it  is  allowed  to  fit  in 
closely  to  the  head  of  the  main  rail.  The  switch  ra       es 


■  point  r    , 
lore  and  more  until  at  6'-"'  the  switch  rail  has  reach 
eda  normal  position  r  close  to  +:"^  ^eb  of  the 

main  rail. 

In  switch  terial 

rtion  o       sad  of  the  swit 
e  dotted  lines  ir,   planed  in  s\; 

the  head  of  the  switch  rail  fits  close  lead  of  r 

main  rail.  At  3  ft.  f  the1  switch 

rail  gradu*  i  confo."       its  position 

il,  the  metal  bein 
Another  type  of  switch,  know  .tch, 

was  designed  to  overcome  int  difficulty  by  having 

an  unbroken  *        I  ^or  the 

siding  '  i  are  carried  over  the  head  of  the  stock  ra i 

of  incline  rails.   Sketc  outline  sketch 

Sketch  XXXVI. 
of  this  switch,  "'her.  set  for  the  s       the 

grooved  switch  rail  9ft.  long,  raises  the  outer 

els  l-l/2  ins.  above  the  main  rail,  its  heel  I 
upon  the  raised  lead  rail  of  the  turnout.  le  time,  the 

elevating  rail  B  on  thy  outside   '  *  i   main  track,  engages  the 
outside  of  the  traafts  of  the  inner  wheels  and  raises  them  in 


35. 

the  came  way.  If  trailed  th]  the  siding  when  set  for 

main  track    ■      ■  run  upon  grooved  eastings  0  and  D  the 
latter  of  which  guides  th<       wheels  over  the  main  raj  , 
the  flanges  drop  into  place.  If  trailed  th  lain 

track  when  set  for  the  by 

forcing  "back  the  pivot         ail  E.   A  modified  form  is  n 
made  in  points  are  made  of  the  ordinary       the 

grooved  rails  being  dispense  ^leva- 

tion  of  the  switch  rails  this  device  in  not  ads 
speed  tracks.  '      its  cost  this 

switch  into  what        termed  :       ise. 

*  in  cars  rapidly  it  is  not  sat"-      ry  and 
in  fact  derailments  have  ha.  ag  out  of  the 

switch  at  spee^?  safe  ove      int  or  stub 

switch.  As  10  contact  witn  +  he  main  line  when 

not  in  use  it  is  s  very  little  wear, 

track  rail«      pee  to  expand  in  e  ither  direction  without 
foul :  the 

ties. 

just 
.s  known  ?s  the  Mac  Ph  j     Switch.  switch 

For  the 
siding  the  en  'htly  hi.  h  main 

rails,  -eel  treads.   The  whe-  ais- 

ed  sufficiently  for  their  flang 

Elliot  lap  switch  is  in  genera".         ed  stub 
switch  in  • 
are  beveled  so  as  to  lap  a  few  inc'v  er  on  the  head- 


re. 
shoe.  For  strength,  -   stub 

portion,  the  beve.l 
formed  by  plan:  side  of  the  1 1  i 

of  the  fixed  rail 

which  restrict  1  -  Unit. 

The  swil  :  tions  rz 

■   running  of  t)  ex- 

ion,  c< 
provides  a  ate  e- 

be- 
com 
sno?r  or  ic  ts, 

tost  en- 
tirely. This  is  •  .  riveting 

>lting  a  pi  r<  of  the  points 

• 
bre  i«« 

The  seco.  'ease 

life  an  )f  the  points  i  :.ts 

partly  or  ebnti  '  hardened  steel, 

points  have  in  •  further  st: 

inrr.on  one  or  both  sides  of  •  of  bar  ir 

advantage  of  usj  Life 

of  t]  -ased  in  reater 

the  increase  in  cost.  The  companies  who  se  har- 


greatly  to  the  valua 

economy  in  the  use  of  these  points  by  toeing 
points  by  means  of  a  patented  process.     Sketch  XXXV}  a 

>f  hardened  ste 
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- 

jump  crossing. 

•Xy 

or  : 

became  necess 
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